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Pot trials were conducted to determine the effect of a commercially available seaweed concentrate on the yield 
of ground nuts. The concentrate was applied as a foliar spray at a dilution of 2 dm3 ha - 1 once (treatment 3) and 
twice (treatment 4) during the growing season. Overall seed mass of treated plants increased by 41 % (treatment 3) 
and 65% (treatment 4) respectively. Maximum yield was obtained from those plants which received two applications 
of seaweed concentrate. These plants yielded the greatest number of seeds belonging to the large size category 
(53%) when compared to the controls (32%). The protein content of seed from treated plants was greater than 
that of the control. The lipid content however, showed no significant difference between treatments. 
Pot-eksperimente is uitgevoer om die effek van 'n kommersieel beskikbare seewier-konsentraat op die opbrengs 
van grondbone te bepaal. Die konsentraat is as 'n blaarbespuiting teen 'n verdunning van 2 dm3 ha -1 eenkeer 
(behandeling 3) of tweekeer (behandeling 4) gedurende die groeiseisoen aangewend. Die totale saad-massa van 
behandelde plante is met 41 % (behandeling 3) en 65% (behandeling 4) onderskeidelik verhoog. Maksimale opbrengs 
is verkry met plante wat twee seewierkonsentraat-toedienings ontvang he!. Sodanige plante het die grootste 
aantal sade wat tot die groot saad-kategorie behoort het gelewer (53%) in vergelyking met die kontrole·plante 
(32%). Die protein-gehalte van behandelde sade was hoer as die van kontrole-sade. Die lipied-gehalte is nie 
betekenisvol be"lnvloed nie. 
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Introduction 
Data expressing the reproductive capacity of Arachis hypogaea 
L. plants has shown that only 130/0 of the total flowers (Smith 
1954) and 30% of the total pegs produced (Patil & Chanda-
mouli 1978) develop into mature pods. This, together with 
the fact that at the time of harvest the plant offers seed of 
different physiological maturity (Pattee et al. 1977) makes it 
essential that crop yield is maximized. In order to achieve this, 
foliar spraying of field crops with growth regulators, synthetic 
or natural has become common practice and has been shown 
to increase yield in a number of instances (Morgan 1977; Ries 
et al. 1978; Eriksen et al. 1982; Mishra et al. 1984; Nickell 
1983). The effects of marine algal extracts and or concentrates 
on plant growth and yield has been the subject of a great deal 
of research in recent times. Ketring & Schubert (1981) using 
'Cytex' a water soluble algal extract, recorded a significant 
increase in yield of 'Tamut 74' groundnut plants. The reasons 
for the yield increase recorded were attributed to the cytokinin 
content of the extract. Cytokinins have been detected in a 
number of seaweed extracts and/or concentrates (Brain et al. 
1973; Featonby-Smith & Van Staden 1983a). The present 
paper deals with the response of groundnut plants (Arachis 
hypogaea L. var. Sellie) to seaweed concentrate (Kelpak 66) 
applied as a foliar spray on two occasions during the growing 
season. The seaweed concentrate used in this investigation is 
known to have a high cytokinin content (Featonby-Smith & 
Van Staden 1983a) and has elicited favourable yield responses 
in numerous crops (Featonby-Smith & Van Staden 1983a, b, 
1984; Nelson & Van Staden 1984). 
Materials and Methods 
Groundnut plants of the Spanish variety Sellie were grown 
under normal summer conditions from December 1984 until 
April 1985. Seeds were planted three per 30-em diameter 
plastic pot at a depth of 5 - 7 cm and thinned to one per pot 
2 weeks after emergence of the seedlings. The potting medium 
used was sand:loam:compost (2:1:1) supplemented with 10 g 
2:3:2 (N:P :K) fertilizer per pot. The pots were arranged in a 
randomized block design; each pot was placed ± 30 x 25 cm 
apart giving a plant density of 13,3 plants m - 2. 
The experiment consisted of four treatments of 10 replicates 
each, these were (1) control; plants received 20 cm3 water plus 
Tween 20 (0,25%) as a foliar spray 3 weeks after emergence 
of the seedlings, (2) control; plants received 20 cm3 water plus 
Tween 20 (0,25%) as a foliar spray 3 weeks after emergence 
and again 8 weeks after emergence, (3) plants received 20 cm3 
seaweed concentrate (1 :400) plus Tween 20 (0,25%) as a foliar 
spray 3 weeks after emergence, (4) plants received 20 cm3 
seaweed concentrate (1 :400) 3 weeks after emergence and again 
8 weeks after emergence of the seedlings. Each seaweed 
concentrate application was equivalent to 2 dm - 3 ha - 1. 
Plant material was harvested 150 days after planting. After 
harvesting, least significant differences (p < 0,05) for all data 
were calculated after performing an analysis of variance and 
the values expressed on a per plant basis . 
The total protein content of seeds from various treatments 
was determined using a method adapted from Ballentine 
(1957). Samples were subjected to micro Kjeldahl digestion 
and analysed using a Technicon Autoanalyzer single channel 
calorimeter. 
Lipids were extracted from seed tissue using a method 
adapted from Meara (1955). One-gram samples which had 
been previously dried to a constant mass were placed in a 
Soxhlet apparatus and the lipid extracted with light petroleum 
ether (boiling point 40 - 60°C) by percolating for 8 h. Sub-
sequently, the thimbles were removed, dried in air in a 
desiccator and remassed. The mass lost from each thimble 
represented the mass of the petroleum ether soluble fraction. 
Results 
Plants which received two applications of seaweed concentrate, 
initially 3 weeks after emergence and again 8 weeks after 
emergence of the seedlings produced the most significant yield 
increases over the controls. Results presented in Table 1 show 
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significant increases in the number of · single- and double-
podded fruits produced by plants which received two appli-
cations of seaweed concentrate, with no significant difference 
recorded in the ratio of pegs produced to fruit set. Shell mass 
was less affected by seaweed treatment and although two 
applications resulted in a significant increase in shell mass, 
the ratio of seed to shell mass increased in favour of the seed 
whenever seaweed was applied (Table 2). 
The mass of the seed produced by treated plants also 
revealed significant increases over the control plants with the 
greatest increase (65070) recorded for those plants which 
received two foliar applications of seaweed concentrate (Table 
3). 
Size-based distribution of seeds is probably the single most 
important factor in determining the yield performance of this 
crop (Mishra et al. 1984). Seed was separated into three 
categories based on seed diameter, viz. < 7 mm, 7 - 8 mm 
and> 8 mm (Table 4). The normal distribution of the seed 
population based on seed size in the control plants was 46% 
small seed « 7 mm), 30070 intermediate ones (7 - 8 mm) and 
23% large seed (> 8 mm). In seaweed-treated plants the large-
seed population showed a considerable increase. One and two 
applications during the growing season resulted in 36% and 
40% respectively of seed belonging to the large size category 
(> 8 mm). Reduction in the percentage of small seed « 7 mm) 
was more pronounced in those plants which received a single 
application of seaweed concentrate. An increase in large seed 
size with a concurrent reduction in small ones was most 
conspicuous in plants which received two seaweed appli-
cations. This treatment also resulted in the greatest overall 
increase in seed mass over the controls (65%) with a 158% 
increase in mass recorded for seed belonging to the large size 
category (> 8 mm) (Table 5). 
Table 1 The effect of seaweed concentrate on the 
number of fruit produced per plant. Figures in 
brackets represent the percentage increase or 
decrease over the control 
Number of fruits produced 
Single Double Ratio peg: 
Treatment pods pods Total fruit set 
Control II 61 72 67:33 
One application of II 55 66 70:20 
seaweed concentrate (0) ( -9) ( -8) 
Two applications of 15· 73 88 66:34 
seaweed concentrate (36) (19) (22) 
·Significantly different from the control (p < 0,05) 
Table 2 The effect of seaweed concentrate on the 
shell mass of fruit produced per plant. Figures in 
brackets represent the percentage increase over 
the control 
Shell mass (g) 
Treatment Single pods Double pods Total 
Control 1,2 9,9 11,1 
One application of 1,2 10,7 11,9 
seaweed concentrate (0) (8) (7) 
Two applications of 1,3 13,6· 14,7· 
seaweed concentrate (8) (37) (34) 
·Significantly different from the control (p < 0,05) 
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The effects of seaweed . concentrate on quality charac-
teristics are of economic importance. Percentage protein was 
Table 3 The effect of seaweed concentrate on the 
mass of seeds produced per plant. Figures in brackets 
represent the percentage increase over the control 
Seed mass (g) 
Single Double Ratio seed: 
Treatment pods pods Total pod mass 
Control 2,9 22,9 25,9 70:30 
One application of 3,7· 32,8· 36,5· 75:25 
seaweed concentrate (27) (43) (41) 
Two applications of 3,3 39,4· 42,7· 74:26 
seaweed concentrate (13) (72) (65) 
·Significantly different from the control (p < 0,05) 
Table 4 The effect of seaweed concentrate on the 
number of seeds produced per plant in each of 
three size categories. Figures in brackets represent 
the percentage increase or decrease over the controls 
Number of seeds 
Seed Seed Seed 
Treatment < 7 mm 7 - 8 mm > 8 mm Total 
Control 54 36 27 117 
One application of 33 45 44· 122 
seaweed concentrate (- 38) (25) (62) (4) 
Two applications of 46 45 60· 151· 
seaweed concentrate ( -14) (25) (122) (29) 
·Significantly different from the control (p < 0,05) 
Table 5 The effect of seaweed concentrate on the 
mass of seeds produced per plant in each of three 
size categories. Figures in brackets represent the 
percentage increase or decrease over the controls 
Seed mass (g) 
Seed Seed Seed 
Treatment < 7 mm 7 - 8 mm > 8 mm Total 
Control 7,3 9,8 8,7 25,8 
One application of 5,6 12,7 18,0· 36,5· 
seaweed concentrate ( -19) (29) (109) (41) 
Two applications of 7,2 13,0 22,5· 42,7· 
seaweed concentrate ( -I) (32) (158) (65) 
·Significantly different from the control at (p < 0,05) 
Table 6 The effect of seaweed concentrate on the 
protein content of seeds produced per plant in each 
of three size categories. Figures in brackets represent 
the percentage increase over the controls 
Protein content (010) 
Seed Seed Seed 
Treatment < 7 mm 7 - 8 mm > 8 mm Total 
Control 29,04 29,86 30,05 29,65 
One application of 33,53· 32,85 32,02 32,80 
seaweed concentrate (16) (10) (7) (11) 
Two applications of 34,36· 33,94· 32,51 33,60 
seaweed concentrate (18) (12) (8) (13) 
·Significantly different from the control (p < 0,05) 
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Table 7 The effect of seaweed concentrate on the 
lipid content of seeds produced per plant in each 
of three size categories. Figures in brackets represent 
the percentage increase over the controls 
Lipid content (0/0) 
Seed Seed Seed 
Treatment < 7 mm 7 - 8 mm > 8 mm Total 
Control 37,1 41,01 42,11 40,07 
One application of 38,21 43,15 45,60 42,32 
seaweed concentrate (3) (5) (8) (6) 
Two applications of 37,45 42,4 43,68 41,18 
seaweed concentrate (I) (3) (4) (3) 
significantly increased in seed from plants which received two 
applications of seaweed concentrate (Table 6). The greatest 
response was an increase of 5,32 percentage units for the seed 
belonging to the small size category « 7 mm) and the smallest 
response was 2,46 percentage units for the seed belonging to 
the large size category (> 8 mm). Total protein content of 
the seed from these plants was 33,6070 which reflected a 13070 
increase over the controls (29,7070). 
The effect of seaweed concentrate application on the lipid 
content of the seed was less marked (Table 7). Levels detected 
within the seed from treated plants, although greater than the 
controls, were not significantly different. Plants which received 
a single application of seaweed concentrate provided an overall 
6070 increase in lipid content over the control. 
Discussion 
In a previous study in which Cytex, a water soluble algal 
extract, was applied to groundnut plants, a significant yield 
increase was obtained with one of the cultivars tested (Ketring 
& Schubert 1981). The reason for this increase was attributed 
to the cytokinin content of the extract (approximately 100 ppm 
kinetin equivalents by bioassay). While the components of 
the seaweed responsible for growth stimulation are not known, 
it is thought that the cytokinin activity is of importance (Brain 
et al. 1973; Blunden & Wildgoose 1977; Wilczek & Ng 1982). 
It has been demonstrated (Blunden & Wildgoose 1977) that 
foliar applications of an aqueous seaweed extract of known 
cytokinin activity produced a significant increase in the yield of 
potatoes. Close correlations were also found to exist between 
the results obtained from the use of synthetic cytokinin, 
kinetin and a seaweed extract of equivalent cytokinin activity. 
A more recent investigation (Finnie & Van Staden 1985) 
showed in experiments conducted on excised tomato roots that 
low concentrations of seaweed concentrate could mimic the 
effect of low levels of cytokinin. The stimulatory effect of 
the seaweed was lost if the material was ashed, indicating that 
the regulatory effect is associated with the organic fraction 
rather than with the inorganic components. 
In this investigation the seaweed concentrate applied as a 
foliar spray at the rate of 2 dm3 ha - 1 improved the yield of 
groundnut plants significantly. All parameters measured, viz. 
fruit number, seed number, size and mass improved when 
compared to the untreated controls. Similar results were 
recorded when the synthetic cytokinin benzyladenine was 
applied to groundnut plants. In general it was found that seed 
belonging to the large size (> 10 mm) increased while seed 
belonging to the small size category « 7 mm) decreased 
(Mishra et al. 1984). The response to hormone treatment was 
attributed to the presence of larger sinks in the reproductive 
organs and the mobilization of photosynthate towards the sink 
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(McArthur et al. 1975; Cook & Evans 1978). It is well 
documented that cytokinins are involved in nutrient mobi-
lization (Mothes & Engelbrecht 1961; Turrey & Patrick 1979; 
Gersani & Kende 1982). It has also been suggested that the 
presence of high levels of cytokinins in reproductive organs 
(Letham 1973; Summons et al. 1980) may be associated with 
the mobilization process (Wareing & Seth 1967). Varga & 
Bruinsma (1974) reported that seeds and fruits have the ability 
to act as stronger sinks for cytokinins. This would mean that 
at certain stages of plant development the distribution of 
endogenous cytokinins, apparently synthesized in the roots, 
could be monopolized by a specific organ, thus creating 
preferential transport within the plant (Hutton & Van Staden 
1984). In a previous study on the effect of seaweed concentrate 
on bean yield (Featonby-Smith & Van Staden 1984) it was 
found that the fruit of treated plants contained higher cy-
tokinin levels than the fruit from the untreated controls. It 
was suggested that the existing high levels of endogenous 
cytokinin in combination with the exogenously applied 
cytokinins present in the seaweed concentrate, resulted in 
stronger physiological sinks and preferential transport of 
nutrients into the fruit of treated plants. It is possible that 
the yield increases recorded in this investigation are as a result 
of similar processes enabling more of the daily assimilate to 
be apportioned to the fruits. 
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